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INTRODUCTION

Purpose

This text is to be used along with the acompanying Coal Resource
Occurrence (CRO) Maps of the Lone Haystack Mountain quadrangle, Carbon
County, Wyoming (3 plates; U.S. Geol. Survey Open-File Report 78-062), pre-
pared by Texas Instruments Incorporated under contract to the U.S. Geolog-
ical Survey. This report was prepared to support the land planning work of
the U.S. Bureau of Land Management's Energy Minerals Activities Recommenda-
tion System (EMARS) program, and to contribute to a systematic coal resource
inventory of Federal coal lands in Known Recoverable Coal Resource Areas
(KRCRA) in the western United States. The Coal Resource Occurrence maps
for this quadrangle cover part of the extreme western portion of the Hanna
coal field. The lack of correlatable coal of Reserve Base thickness in this
quadrangle, as indicated on the CRO maps, precluded the construction of Coal
Development Potential (CDP) maps which normally accompany this type of

report.

Acknowledgement

Texas Instruments Incorporated acknowledges the cooperation of the
Rocky Mountain Energy Company, a wholly owned subsidiary of the Union
Pacific Railroad Company, in supplying copies of survey sheets, drillers
reports, electric logs, and coal analyses from the Union Pacific coal

inventory program.

The Hanna and Carbon coal basins were studied as part of the Union
Pacific coal inventory program and test drilling was conducted in 1970-1971.
More than 650 Union Pacific coal drill holes have been evaluated as part of
this contract study of 21 quadrangles in Carbon County, Wyoming, and the re-

sults of 230 coal analyses have been incorporated into these reports.

Location

The Lone Haystack Mountain 7)minute quadrangle is in the northwestern
part of Carbon County, Wyoming. The center of the quadrangle is approxi-
mately 14 miles (22 km) northeast of Rawlins and 17 miles (27 km) northwest

of Walcott, Wyoming (Figure 1).






Accessibility

Seminoe Road, classified as a secondary highway, crosses the quadrangle
from southwest ‘to northeast and connects with State Highway 220 to the north
and State Highway 487 to the northeast. To the south, it connects with In-
terstate Highway 80 at Sinclair, Wyoming. Several local unimproved dirt

roads provide access east and west from Seminoe Road.

The main east-west track of the Union Pacific Railroad is 11 miles
(18 km) south of the center of the quadrangle and passes through the towns

of Medicine Bow, Hanna, Walcott, Sinclair, and Rawlins.

Physiography

The quadrangle is on the western edge of the Hanna structural basin
which, in this area, is bounded on the west by the Haystack Mountains.
These mountains occupy the western half of the quadrangle and attain eleva-
tions in excess of 7,500 feet (2,286 m). The undulating high plains grass-
lands in the eastern half of the quadrangle are less than 6,800 feet
(2,073 m) in elevation. Lone Haystack Mountain, a prominent north-northwest
trending ridge in secs. 30 and 31, T.23N., R 85W., has a maximum elevation
of 7,163 feet (2,183 m). The North Platte River flows easterly across the
southeast part of the quadrangle; it empties into Seminoe Reservoir less
than two and one-half miles (4 km) east of the quadrangle. Many minor
intermittent streams drain the eastern slopes of the Haystack Mountains,
flowing east into Seminoe Reservoir or, in some cases, disappearing as their

gradients flatten near the eastern limits of the quadrangle.

Climate

The climate is semiarid with a mean annual temperature of 43°F (6°C)
and extremes ranging from 98°F to -31°F (37°C to -35°C) as recorded at the
Seminoe Dam Weather Substation (U.S. Dept. of Interior, 1975). Average an-
nual precipitation at that location is 12 inches (30 cm). Forty—-two percent
of the precipitation falls as rain in April, May, and June, with the major
portion of the remainder falling as snow in the winter months. High winds
are common throughout most of the year. The average growing season is

generally 60 to 70 days, from late April to early June. High temperatures



and lack of precipitation restrict vegetative growth in late summer and

frosts occur from September through April.

Land Status

The quadrangle is less than one mile (1.6 km) west of the Hanna and
Carbon Basins Known Recoverable Coal Resource Area. The Federal Government
owns approximately 40 percent of the coal rights in the quadrangle; the re-
maining 60 percent is non federally owned. There are no abandoned coal mines in
the quadrangle. There are no known active leases, permits, or licenses and

no active mining operations. Plate 2 illustrates the ownership status of

the land in the quadrangle.

GENERAL GEOLOGY

_Previous Work

Dobbin, Bowen, and Hoots (1929) mapped the area immediately to the east
of the quadrangle and reported on the coal and oil resources of the Hanna
and Carbon Basins. Weitz and Love (1952) compiled a geological map of
Carbon County which incorporates available data, published and unpublished,
to that date. Gill, Merewether, and Cobban (1970) defined and correlated

the stratigraphic units exposed in this quadrangle.

Merewether (1973) mapped the geology of this quadrangle from 1969 to
1971. His map and sections served as the primary source of the following

summary.

Stratigraphy

Rocks exposed in the Lone Haystack Mountain quadrangle are of late
Cretaceous age with the exception of scattered Quaternary deposits. Coal

beds are found in the nonmarine formations of the Mesaverde Group.

The oldest rocks exposed are those of the Haystack Mountains Formation
which is the basal unit of the Mesaverde Group. The formation consists of
thick units of marine sandstone deposited in nearshore and offshore environ-
ments interbedded with thick units of marine shale deposited in deeper water
environments. Four distinctive sandstone members have been mapped, of which

the lower three are named: in ascending order, they are the Tapers Ranch



Sandstone; O0'Brien Spring Sandstone, and the Hatfield Sandstone. The upper-
most sandstone member, the three interbedded shale members, and an overlying
shale member are unnamed. The marine sandstones are generally pale yellow-
ish gray, very fine to fine grained, very thin to thin bedded, and commonly
burrowed. The sandstone units generally have a gradational base and are as
much as 275 feet (84 m) thick. The marine shales are gray to brownish gray
and consist mostly of clay and sandy clay with fossiliferous concretionms.
The shales are interbedded with gray to dark gray siltstones and the units
are as much as 700 feet (213 m) thick. Gill, Merewether, and Cobban (1970)
report a thickness of 2,544 feet (775 m) for the Haystack Mountains Forma-
tion at the type locality in the Sinclair quadrangle immediately to the
south. Merewether (1973) indicates a thickness of 2,160 feet (658 m) for

the formation in the Lone Haystack Mountain quadrangle.

Conformably overlying the Haystack Mountains Formation with a sharp and
abrupt contact is the dominantly nonmarine Allen Ridge Formation. The lower
and major portion of the formation consists of a thick sequence of fluvia-
tile sandstones and shales that weather brown and rusty brown. The sand-
stones are gray, fine grained, and silty: the shales are gray to gray-
ish black, silty, and carbonaceous. Coal beds occur in this part of the
formation. Overlying the thick basal unit is a thinner marine sequence com-
posed of yellowish-gray fine-grained sandstones and dark-gray to dull-olive
shales and siltstones. The marine unit grades upwards at the top of the
formation to brackish-water sediments which consist of yellowish—gray
fine-grained sandstones and brownish-gray carbonaceous shales with a few

coal beds. Total thickness of the Allen Ridge Formation in this quadrangle

is 1,295 feet (395 m).

Overlying the Allen Ridge Formation with apparent unconformity is the
nonmarine Pine Ridge Sandstone. The formation consists mainly of pale-yel-
lowish-gray fine-grained sandstones that weather light gray to white. The
unit also includes beds of light gray carbonaceous siltstones, sandy car-
bonaceous shales and thin beds of impure coal. 1In this quadrangle the Pine

Ridge Sandstone is 140 feet (43 m) thick.

Conformably overlying the Pine Ridge Sandstone is the Almond Formation,
the uppermost formation of the Mesaverda Group. The formation is a sequence

of fluviatile, brackish-water, and nearshore marine rocks that intertongue



with the overlying Lewis Shale. The unit consists of yellowish—gray to
dusky-yellow very fine grained thin-bedded sandstones, gray sandy silt-~
stones, and gray to dark-gray silty carbonaceous shales. In this quadrangle
the Almond Formation contains the most abundant coal exposures. The total
thickness for the Almond Formation reported for the quadrangle is 565 feet

(172 m).

The marine Lewis Shale overlies the Almond Formation with a gradational
and conformable contact. In this quadrangle four distinct shale units and
three distinct sandstone units are mapped. The uppermost sandstone unit is
named the Dad Sandstone Member and the remaining units are unnamed. Sand-
stones of the Lewis Shale are pale yellowish gray to brown, very fine to
medium grained, and thin bedded to massive. The shales are dark gray to
olive gray, silty to sandy, and interbedded with yellowish-gray siltstones.
The reported thickness for the Lewis Shale in this quadrangle is 2,210 feet
(674 m).

The Fox Hills Formation conformably overlies the Lewis Shale. The unit
represents a transitional depositional environment from marine to lagoonal
and continental as the Cretaceous sea withdrew from the area. The Fox Hills
consists dominantly of thick units of friable sandstone but also includes
shale units. The sandstone is pale yellowish gray, very fine to fine
grained, thin bedded to massive, cross bedded, and ripple marked. The shale
units are olive gray to dark gray and sandy. Thin beds of carbonaceous
shale and thin beds of impure coal are reported in the formation in other
areas but do not occur in the limited exposures in the Lone Haystack Moun-
tain quadrangle. The reported thickness of the Fox Hills in this quadrangle

is 485 feet (148 m).

The Medicine Bow Formation conformably overlies the Fox Hills Formation
and is a thick unit of continental beds ranging from 4,000 to 6,200 feet
(1,219 to 1,890 m) thick. The formation consists of light-gray fine-grained
partly silty sandstones, gray to grayish-black silty partly carbonaceous
shales, and light-gray to grayish-black sandy partly carbonaceous silt-
stones. Numerous coal beds occur in the lower part of the formation. In
the Lone Haystack Mountain quadrangle only the basal few hundred feet of the
Medicine Bog Formation are exposed in the extreme northeast corner. This

limited exposure is stratigraphically lower than the coal horizonms.



Quaternary alluvium occurs in most of the modern drainage channels.
Quaternary pediment deposits are found along the east side of the mountain
front and terrace gravel deposits occur along the banks of the North Platte

River in the southeastern part of the quadrangle.

Structure

The Lone Haystack Mountain quadrangle lies on the extreme western edge
of the Hanna Basin and on the eastern edge of the Rawlins Uplift. In the
eastern part of the quadrangle a series of parallel arcuate faults are
mapped which are concave to the east and downthrown predominantly to the
east. This fault zone approximates the western edge of the Hanna Basin.
The Hanna Basin is a relatively small intermontane basin but it is very
deep. It extends 40 miles (64 km) east-west, 25 miles (40 km) north-south,
and contains in its central portion approximately 30,000 to 35,000 feet
(9,140 to 10,670 m) of sediments overlying crystalline basement. In this
quadrangle the sediments are about 5,300 feet (1,615 m) thick in the south-

west corner and about 15,800 feet (4,816 m) thick in the northeast corner

(Knight, 1951, p. 46).

The present Hanna Basin was primarily defined during the Laramide
Orogeny. At that time the bordering highlands of the basin were raised and
deformed and sediments accumulated rapidly. The present basin structure is
characterized by complexly folded and faulted borders, with relatively mild
deformation within the basin expressed by a few broad folds and normal
faults. The Late Cretaceous sea retreated from the area in Late Haystack
Mountains time and again in Fox Hills time with a resultant change from

marine to continental depositional environments.

In the Lone Haystack Mountain quadrangle several large folds are
mapped. The Haystack anticline in the northwestern part of the quadrangle
has an easterly trend that changes to south-southeasterly, to roughly paral-
lel the edge of the Hanna Basin. The anticline is complicated by several
large high-angle reverse faults and low—angle thrust faults. The Cedar
Ridge anticline in the southeast part of the quadrangle has a south-south-
easterly trend that also roughly parallels the southwestern edge of the
Hanna Basin. This latter anticline is also complicated by several large

faults. The Lost Springs syncline is mapped one to one and one—half miles



(1.6 to 2.4 km) west of the Cedar Ridge anticline and parallels the trend of
the anticline. Dips in the quadrangle vary from 5% to 300, except for a
local steepening to 70° on the west flank of the Haystack anticline in the

center of the duadrangle.

COAL GEOLOGY

Previous Work

The coal deposits of the Hanna and Carbon Basins have been studied by
Veatch (1907), Dobbin, Bowen, and Hoots (1929), Berryhill and others (1950),
and Glass (1972 and 1975).

Twenty-six coal analyses have been published since 1913 for coal beds
of the Mesaverde Group and the Medicine Bow, Ferris, and Hanna Formations
within the Hanna and Carbon Basins (Appendices 1 and 2). Samples collected
and analyzed prior to 1913 have not been considered in this report (American
Society for Testing and Materials, 1977, p. 218). An average analysis of
coal beds in each of these four stratigraphic units has also been calculated
for the 230 analyses from the Union Pacific coal inventory program (Appen—
dices 1 and 2). An apparent rank has been calculated from the average
analysis for coal in each of the four stratigraphic units. A standard rank
determination (ASTM, 1977, p. 216, sec. 6.2.2) cannot be made because: (a)
some of the published analyses are from weathered coal samples; and (b) the
procedure and quality of sampling for the Union Pacific coal evaluation

program are not known.

Glass (1975) and U.S. Department of Interior (1975) published not only
proximate coal analyses for 17 samples collected in the Hanna Basin, but
also assays for 10 major and minor oxides, 12 major and minor elements, and
up to 32 trace elements. Glass (1975, p. 1) stresses that his assay data
are insufficient to characterize the chemical and physical properties of any
individual coal bed, but that this will be possible at a later date as the
study continues. Assay results of the 17 Hanna Basin samples show that
these coals contain no significantly greater amounts of trace elements of
environmental concern than are found in the 42 samples collected in six

other Wyoming coal fields.



General Features

In this quadrangle, six coal beds have been mapped by Merewether
(1973). One coal bed is in the Allen Ridge Formation and five in the Almond
Formation. In addition, numerous isolated coal occurrences were mappea in
the Allen Ridge, Pine Ridge Sandstone, and Almond Formations (Plate 1). Five
of the six coal beds were located in the subsurface by drill holes; two ad-
ditional coal beds were also intersected (LH2 and LH3). Two local coal
lenses located in the subsurface occur in the Medicine Bow Formation; at
least seven local coal lenses occur in the 1,300 feet (396 m) of Mesaverde
Group sediments below coal bed LH2 (Plate 3). Analyses of coal samples ob-
tained from drill holes in this quadrangle are shown in Appendix 3. Four
coal beds in the Almond Formation and one local coal lens in the Medicine

Bow Formation were sampled during the Union Pacific coal inventory program.

Mesaverde Coal Beds

The six coal beds mapped by Merewether (1973) crop out on the flanks of
the Lost Springs syncline in the southern half of the quadrangle. Coal bed
LH1, at the top of the Allen Ridge Formation, dips to the east-northeast at
10° to 15°. Measured thicknesses range from 0.6 to 3.4 feet (0.2 to lm).

There are no known analyses for this coal bed.

Coal beds LH2, LH3, LH4, LH5, and LH8 in the Almond Formation also crop-
out on the flanks of the Lost Springs syncline, and dip toward the axis at
angles varying from 7° to 30°. Coal beds LH6, LH7, and LH8 crop out on the
northeast limb of the Lone Haystack anticline, dipping toward the northeast
at 20° to 22°. Thicknesses of these beds vary from 1.2 to 7 feet (0.4 to
2.1 m). Analyses of samples of these coal beds indicate apparent ranks of

high volatile C bituminous.

The remaining coal exposures in the Mesverde Group formations are very
thin and non-correlatable. Generally, exposures are less than 2 feet

(0.6 m) thick.

Medicine Bow Coal Beds

One local coal lens penetrated in Sec. 5, T.23N., R.85W. has been

analysed. Its apparent rank is subbituminous B.



COAL RESOURCES

Previous Work

Coal reserves of the Hanna and Carbon Basins have been estimated or

calculated by Dobbin, Bowen, and Hoots (1929), Berryhill and others (1950),
and Glass (1972).

Method of Calculating Resources

Data from Merewether (1973), oil and gas well logs, and coal drill
holes (written communication, Rocky Mountain Energy Company, 1977) were used
to construct the Coal Data Map (Plate 1) and the Coal Data Sheet (Plate 3)
for the Lone Haystack Mountain quadrangle. U.S. Geological Survey reviewed
these two plates and concluded that no individual coal bed or coal zone on
unleased Federal land was thick enough and extensive enough to be selected
for coal reserve evaluation. However, the calculation of coal Reserve Base

was requested for the isolated or noncorrelatable data points in the quad-

rangle.

The information on Plates 1 and 3 served as the basis for estimating
coal resources in areas of sparse, isolated coal data, insufficient to con-
struct isopach and structure contour maps. The estimates of coal resources
were made in accordance with the classification system given in U.S. Geolog-
ical Survey Bulletin 1450-B and by following methods suggested by the U.S.
Geological Survey:

e All outcrop measurements and subsurface measurements are con-
sidered as one planar unit.

e All coal deeper than 3,000 feet (914 m) is excluded.

e Coal bed thicknesses from surface mapping are true thick-
nesses; thicknesses from subsurface data are apparent thick-
nesses. No corrections were made for coal bed thicknesses to
compensate for the dip of the containing rocks.

o Coal resources are calculated for a single coal bed at least
5 feet (1.5 m) thick or for an aggregate thickness of multi-
ple coal beds each at least 5 feet (1.5 m) thick.

o Areal subsurface distribution of coal from outcrop data
points is determined by constructing an arc with a radius

.
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equal to one-half the length of the outcrop within a five-
foot or greater thickness limit, and centered on a point
midway: on the outcrop.

e Areal subsurface distribution for a subsurface data point
with a five-foot or greater thickness of coal is defined by a
circle with a radius of 0.5 mile (805 m).

e Coal resources at depths of less than 200 feet (61 m) are tab-
ulated separately from coal resources at depths between 200
and 3,000 feet (61 and 914 m).
When estimating coal resources in areas of sparse, isolated data some
data require a unique solution. For example:
e Where a coal bed outcrop has data points with a coal thick-
ness less than 5 feet (1.5 m), a 5-foot (1.5 m) cut-off point
is interpolated, and the resulting segments with values great—

er than 5 feet (1.5 m) are used to generate arcs (radii equal
to half the partial outcrop length).

e Where areas within outcrop segments arcs and areas within 0.5
mile (805 m) of a drill hole coincide, the areas are com-
bined, and drill hole coal thickness values are averaged with
outcrop coal thickness values.

e VWhen evaluating multiple coal beds of an isolated or noncor-
relatable data point, the interburden between subsurface coal
beds may be too great to allow the aggregate thickness of
coal to be considered as one planar unit. In such instances,
a conservative judgment is made and the resources for each
bed are calculated separately and then totaled.

Results

The coal resource acreage from isolated or noncorrelatable data points
was determined by planimetering the areas which occurred in unleased Federal
land. Coal Reserve Base values were obtained by multiplying the coal re-
source acreage for each section of Federal land by the average thickness of

the coal bed, or the average aggregate thickness of multiple coal beds,
times a conversion factor of 1,770 short tons (1,606 t) of coal per acre-foot

for subbituminous coal. Reserve Base values are shown on Plate 2 and are
considered to be in the inferred reliability category of identified coal
resources.

The total coal Reserve Base of unleased Federal lands in the Lone Hay-
stack Mountain quadrangle is 2.04 million short tons (1.83 million t) of

inferred resources with 0-200 feet (0-61 m) overburden; 8.0 million short

11



tons (6.99 million t) of inferred resources with 200 to 3,000-feet (61 to
914-m) overburden. Coal reserves were not calculated and therefore the coal
development potential could not be assessed. The coal Reserve Base data are

for rough inventory estimates only.
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